A one-step, a two-step, an abridged, a skeletal and four detailed kinetic schemes of hydrogen oxidation have been tested. A new skeletal kinetic scheme of hydrogen oxidation has been developed. The CFD calculations were carried out using ANSYS CFX software. Ignition delay times and speeds of flames were derived from the computational results. The computational data obtained using ANSYS CFX and CHEMKIN, and experimental data were compared. The precision, reliability, and range of validity of the kinetic schemes in CFD simulations were estimated. The impact of kinetic scheme on the results of computations was discussed. The relationship between grid spacing, timestep, accuracy, and computational cost were analyzed.
perimental data at high pressure than mechanism [19] . By this reason only 119 mechanism by Burke et al. [16] has been chosen for the tests in this work.
120
A study similar to the current work was carried out by Gerlinger et al.
121
[21]. The colleagues studied several hydrogen/air reaction mechanisms in- 
Calculations
The CFD calculations have been done with the use of the ANSYS CFX 211 11 solver [1] , which utilizes the Finite Volume Element Method (FVEM).
212
The meshes have been created using ANSYS ICEM software. The choice of 213 the software is given by an adherence to the compatibility of the computer 214 data and the design documentation. of a temperature increase up to 500 K relative to the initial temperature.
241
During the 1D tests a freely propagating hydrogen flame has been modeled.
242
The computational domain consists of 1604 nodes and 400 rectangular prism 
265
The both tasks were also solved in CHEMKIN II [5] . The results of the simulations with the help of CHEMKIN II were used as a reference data.
CHEMKIN is very widely used for solving chemical kinetic problems, where the computational problem is formulated as solving of a system of ordinary differential equations. Indeed ASYS CFX allows to specify the properties of a system by the different ways, while in CHEMKIN task is set in the one prescribed format. CHEMKIN uses the modified Arrenius form for rate coefficients:
The thermodynamic functions: enthalpy, entropy and heat capacity are cal- The results of the comparisons is depicted in Fig. 3 and Fig. 4 , where ANSYS
271
CFX shows the agreement with CHEMKIN.
272
Using CHEMKIN the ignition delay times were calculated in the assump- gives us a clear view on the problem:
where τ is the chemical time scale in reaction zone, and α is the coefficient propagation.
288
The flame speeds were estimated using ANSYS CFX and PREMIX [27], setting all coefficients by user as it was done in this work.
309
In H 2 -O 2 system the diffusion coefficients vary from one component to 310 other in ∼ 6 times: 
where w i is the mass fraction of i-species; X j is the mole fraction of j-species;
317
D ij is the binary diffusion coefficient [34] . After that the diffusion coefficients 318 of individual species are put into the equation which is responsible for the 319 transport in CFX:
where options: "mixture-averaged properties" and "multicomponent properties" 327 in PREMIX. "Mixture-averaged" option, which was used here, employ eq.
328
(2), but does not have a constraint species and employs an additional term
329
-correction velocity, which makes the net species diffusion flux equal to 330 zero. "Multicomponent" formulation uses the method described by Dixon-
331
Lewis [28] , where the coefficients are computed from the solution of a system 
Validation and testing

353
Let us consider the results of the first "0D" test case, which is depicted in the shock tubes after 1 ms. In Fig. 2 , where the ignition delay times are cal-380 culated using the boundary conditions of adiabatic solid walls, the detailed 381 models have a "wrong" trend at low temperatures (large residence times).
382
At large residence time it is necessary to take into account the real conditions 
386
The performed simulations give more information about the evolution of 387 the system than simply ignition delay times. The "classical" behavior was predicted correctly by the all kinetic models.
394
In the 1D test case the agreement of the simulating data with the ex-395 perimental data is better in sum than in the "ignition" case, see Fig. 5 .
396
Practically the all models agree with the experimental data. The other dis- 
399
The results of 1D simulations can be interpret in terms of eq. (1). The sys-400 tem has practically the same physical properties in the all 1D simulations.
401
These allow us to conclude that
where indexes 1 and 2 designate the attribute to different kinetic models.
403
The ignition delay times should be taken at flame temperature. In our case 404 the flame temperature amounts ∼2000 K. Abridged Jachimowski's model
405
[22] has the lowest effective activation energy among the models (see Fig. 2 ) 406 and predicts the significantly larger τ at high temperatures. As for one-step can be set as a reasonable lower limit for the time step and the grid spacing.
437
The upper limit is quite specific to the details of a task. It is necessary to and is defined by the transport properties of the system while the maximum 450 time step is individual for each kinetic model. As we can see later, maximum 451 time step is related to the stiffness of kinetic scheme.
452
Grid spacing, the physical dimensions of computational domain and com-453 putational cost are connected with each other. At these conditions grid spa-
454
cing can limit the applicability of kinetic model. In Table 3 
